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(54) Digital recording/reproducing apparatus 

(57) There is disclosed an apparatus for automati- 
cally reflecting a audio language setting in a DVD video 
in setting of recording/reproducing in a DVD-RTR. An 
optical disc (DVD-RAM disc, etc.) for storing AV infor- 
mation (TV signal, etc.) corresponding to a plurality of 
audio languages (Japanese, English, etc.) and sound 
mode information (monaural, dual-monaural, stereo, 
etc.) associated with these audio languages is used to 



perform recording or reproducing based on a DVD-RTR 
format or on a DVD video format. When the AV informa- 
tion includes a plurality of audio languages (yes in 
ST404), and a specified audio language (e.g., English) 
for use in the DVD video format is used in the DVD-RTR 
format (yes in ST408), then the specified audio lan- 
guage (English) is used In recording or reproducing 
based on the DVD-RTR fomnat (ST412). 
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Description 

[0001] The present invention relates to Improvement 
of a digital recording/reproducing apparatus which uses 
a removable optical disc. The present Invention relates 
particularly to a technique for eliminating Intricacy re- 
garding a recording setting associated with sound in a 
DVD recorder in which a plurality of types of sound lan- 
guages (English, Japanese, and the lll<e), a plurality of 
types of sound modes (monaural, dual-monaural, ster- 
eo, and the like) and a plurality of types of video formats 
(DVD video, DVD real-time recording, and the like) are 
supported. 

[0002] In recent years, an optical disc reproducing 
system In which audio-visual (AV) information including 
a dynamic image is recorded has been developed, and 
has generally spread for a purpose of movie software, 
l<araoke, and the like. Above all, DVD video has remark- 
ably spread. For a standard of DVD video, in accord- 
ance with a MPEG2 system layer, MPEG2 is supported 
in a dynamic Image compression system, and AC audio 
and MPEG audio are supported in sound. Moreover, in 
the DVD video standard, sub Image data in which bit 
map data is subjected to run length compression for 
subtitle and menu, and special control data (navigation 
pack) for special reproducing such as fast forward/re- 
wind are defined. Furthermore, in the DVD video stand- 
ard, ISO9660 and micro UDF (UDF bridge) are support- 
ed so that data can be read with a computer As the 
standard of an infonnation medium itself for storing AV 
Infomnation, following DVD-ROM as media for use In 
DVD video, standards of DVD-RAM (repeatedly reada- 
ble/writable), DVD-R (write once), and DVD-RW (re- 
peatedly rewritable) have been completed. Moreover, 
DVD-RAM drive (or DVD-R/DVD-RW drive) has also 
started to spread as computer peripherals. 
[0003] At present, the standard of DVD-real-time re- 
cording (RTR) has been completed as DVD standard 
which utilizes DVD-RAM (or DVD-R/DVD-RW) and 
which is recordable/reproducible in real time, and a ver- 
ification operation ended In spring, 2000. This standard 
Is based on the standard of the presently spread DVD 
video (DVD-ROM). A file system for the DVD-RTR has 
also been standardized. Under these situations, DVD 
video recorder based on the DVD-RTR standard has 
started to be on the market. 

[0004] Many of DVD recorders now on the market 
support both formats of the DVD video and DVD-RTR. 
These are formats of the same DVD family. Unless both 
formats are supported, commercial property (appeal to 
a buyer layer) of DVD recorder is remarkably deteriorat- 
ed. 

[0005] However, even when both formats are support- 
ed, the formats have no correlation with respect to var- 
ious initial settings, and settings are completely differ- 
ent. Therefore, even with the single recorder, a user 
needs to individually perform a similar setting with re- 
spect to both formats (in both modes). A problem occurs 



that the settings become intricate. 
[0006] The present invention has been developed in 
consideration of the aforementioned situations, and an 
object thereof is to provide a digital recording/reproduc- 

5 ing apparatus in which a setting (language setting, and 
the like) regarding sound In one fomiat (DVD video) is 
reflected in setting of recording/reproducing in another 
format (DVD-RTR), and Intricacy of setting is eliminated. 
[0007] To achieve the aforementioned object, in a dig- 

10 ital recording/reproducing apparatus according to an 
embodiment of the present invention, a sound language 
setting in a second format (DVD-RTR) is matched with 
the sound language setting in a first fomiat (DVD video) . 
[0008] That is, the present Invention can be utilized in 

15 a digital recording/reproducing apparatus In which an In- 
formation medium (DVD-RAM disc 100 and/or IC mem- 
ory/HDD 700) for storing audio-visual Infonnation (TV 
broadcast signal recorded with DVD-RTR, reproducing 
information of DVD video, and the like) corresponding 

20 to a plurality of types of sound languages (English, Jap- 
anese, and the like) and sound mode information (mon- 
aural, dual-monaural, stereo, and the like) associated 
with these sound languages is used to perform record- 
ing or reproducing based on at least one of first and sec- 

25 ond formats (DVD-RTR, DVD video, and the like). 

[0009] The apparatus comprises: first judging means 
(900; step ST404) forjudging whether or not the audio- 
visual Information (TV broadcast signal, and the like) In- 
cludes the plurality of types of sound languages (Eng- 

30 lish. Japanese, and the like) (whether or not broadcast 
is bilingual); and second judging means (step ST408) 
for judging whether or not a specific sound language (e. 
g., English) set In the first format (DVD video) Is applied 
to the second format (DVD-RTR). when the audio-visual 

35 information (TV broadcast signal) Includes the plurality 
of types of sound languages (English, Japanese) (yes 
In step ST404). 

[0010] The apparatus is constituted to utilize the spec- 
ified audio language (English) in recording or reproduc- 

40 ing based on the audio format (DVD-RTR) (step ST41 2) , 
when the specified audio language (English) set In the 
first fonnat (DVD video) is applied to the audio format 
(DVD-RTR) (yes in step ST408). 
[001 1 ] The second format (DVD-RTR) can have pre- 

45 detennlned management information (VMG), and the 
management Information (VMG) can Include one or 
more pieces of stream information (STI). In this case, 
the sound mode Information (monaural, dual-monaural, 
stereo, and the like) Is recorded in each stream informa- 

50 tion (STI/A_ART/audio channel number) (step ST530 or 
steps ST5304 to ST5308), 

[0012] An audio data portion of the audio-visual infor- 
mation (TV broadcast signal, and the like) is recorded 
In the information medium (100) by a data unit (AAU) 
55 having a predetermined header. The digital recording/ 
reproducing apparatus further comprises means (step 
ST5402) for judging a sound mode (monaural, dual- 
monaural, stereo, and the like) of the audio data to be 
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recorded in the information medium (100); and means 
(steps ST5404 to ST5408) for setting the judged sound 
mode (monaural, duai-monaural. or stereo) in a header 
("mode" portion) of the data unit (AAU). 
[0013] In the aforementioned constitution, for exam- 
ple, a sound language setting, for example, in DVD vid- 
eo is reflected in a setting of recording/reproducing of 
DVD-RTR, and Intricacy of setting can be eliminated. 
[0014] ' 'This summary of the Invention does not nec- 
essarlly':describe all necessary features so that the In- 
vention -may also be a sub-combination of these de- 
scribed^eatures. 

[0015] -^-The invention can be more fully understood 
from the following detailed description when taken In 
conjunction with the accompanying drawings, In which: 

FIG. 1 is a block diagram showing the whole con- 
stitution of a digital recording/reproducing appara- 
tus (DVD-RTR video recorder) with a sound 
changeover function according to one embodiment 
of the present Invention. 

FIG. 2 is a diagram showing a directory structure of 
an information file recorded by the apparatus of 
FIG. 1. 

FIG. 3 is a diagram showing a data structure of In- 
formation (video object) recorded by the apparatus 
of FIG. 1. 

FIG. 4 is a diagram showing a data structure of man- 
agement infomnation (M„VOB_STI, and the like) re- 
corded by the apparatus of FIG. 1 . 
FIG. 5 is a diagram showing a pack structure of au- 
dio-information (linear PCM audio) recorded by the 
apparatus of FIG. 1. 

FIG.-6 is a diagram showing a pack structure of au- 
dio information (MPEG audio) recorded by the ap- 
paratus of FIG. 1 . 

FIG. 7 is a flowchart showing the whole operation 
of the apparatus of FIG. 1 . 

FIG. 8 Is a flowchart of an operation for selecting a 
broadcast program In the apparatus of FIG. 1 . 
FIG. 9 is a flowchart of a recording operation in the 
apparatus of FIG. 1. 

FIG. 1 0 is a flowchart of an interrupt processing in 
the apparatus of FIG. 1. 

FIG. 11 Is a flowchart of a setting processing of 
stream Information (STI) In the apparatus of FIG. 1 . 
FIG. 12 is a flowchart of an encoding processing of 
audio data in the apparatus of FIG. 1 . 
FIG. 1 3 is a flowchart showing the whole reproduc- 
ing operation (former half) in the apparatus of FIG. 
1. 

FIG. 14 is a flowchart showing the whole reproduc- 
ing operation (latter half) in the apparatus of FIG. 1 . 
FIG. 15 is a flowchart showing a cell reproducing 
processing (former half) in the apparatus of FIG. 1. 
FIG. 16 is a flowchart showing the cell reproducing 
processing (latter half) in the apparatus of FIG. 1 . 
FIG. 17 is a diagram showing contents of manage- 



ment Information to be recorded by the apparatus 
of FIG. 1 . 

[0016] A digital recording/reproducing apparatus 
5 (DVD-RTR recorder) according to one embodiment of 
the present invention will be described hereinafter with 
reference to the drawings. FIG. 1 is a block diagram 
showing a whole constitution of a digital recording/re- 
producing apparatus (DVD-RTR video recorder) with a 
10 sound changeover function according to one embodi- 
ment of the present invention. The apparatus basically 
performs real-time video recording using a recordable 
optical disc (DVD-RAM disc, DVD-RW disc, DVD-R 
disc) 1 00, and Includes a reproducing function of an op- 
15 tical disc for exclusive use in reproducing (DVD-ROM 
disc, recorded DVD-R disc). 

[0017] The apparatus of FIG. 1 is constituted of: an 
encoder section 601 ; a decoder section 602; a main mi- 
crocomputer (MRU) section 604: a video (V) mixing sec- 
20 tion 605; a frame memory 606; a key input section 607; 
a display 608; a DVD-RAM (and/or DVD-R/DVD-RW) 
drive 609; a data processor (D-PRO) 61 0; an AA^ input 
612; a TV tuner 613; an audio digital l/F 631 ; an audio 
D/A section 632; a speaker 833 (a driving audio amplifier 
25 is not shown); a video digital l/F 634; a TV D/A section 
636; an external monitor TV 637; a system time counter 
(STC) 650; a temporary storage (large-capacity IC 
memory and/or HDD recorder unit) 700; a selector 750 
of an audio signal; a bilingual broadcast detector (mul- 
30 tillngual detector) 900; and the like. 

[0018] A main MPU section 604 has therein a stream 
• information (STI) setter 6044 and other control program 
. (fimnware). Moreover, the MPU section 604 has therein 
a work RAM 604a for use in executing the control pre- 
ss gram, A management information (VMG) holder 6043 is 
disposed in the work RAM 604a. 
[0019] The encoder section 601 is constituted of an 
A/D section 6 1 4; a video encoder 61 6; an audio encoder 
617 including a dual-monaural header setter 617a; a 
40 subplcture (SP) encoder 618; a formatter 619; and a 
buffer memory 620. Moreover, the decoder section 602 
is constituted of a separator 625 including a memory 
626, a video decoder 628 including a reduced image 
(thumb nail) generator 628a, a subplcture (SP) decoder 
45 627, an audio decoder 630, and a video processor 
(V-PRO) 638. 

[0020] Recording (recording of AV information) is per- 
formed by the disc drive (DVD-RAM drive) 609, in which 
the removable DVD-RAM (or DVD-R/DVD-RW) disc 

so 1 00 is used, via the encoder section 601 . The disc drive 
609 can play back not only the DVD-RAM (or DVD-R/ 
DVD-RW) disc 100 but also the DVD video (or 
DVD-ROM) disc 100. That is, reproducing Is performed 
using the disc drive 609 via the decoder section 602. 

55 The function of playing back the DVD video is basically 
the same as a DVD video player generally on the mar- 
ket. 

[0021] A flow of an actual video signal In the appara- 
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tus of FIG. 1 Is as follows. First, an analog AV signal 
inputted via the AA/ input 612 or an analog TV signal 
obtained from the TV tuner 613 Is converted to a digital 
signal in A/D section 614 of the encoder section 601. 
The video signal subjected to digital conversion Is input- 
ted to the video encoder 61 6, and the audio signal sub- 
jected to digital conversion is inputted to the audio en- 
coder 617. Moreover, character broadcast data and oth- 
er character data obtained from the TV tuner 613 are 
inputted to the subpicture (SP) encoder 618. The input- 
ted video signal Is M PEG compressed in the video (main 
picture) encoder 61 6. The inputted audio signal is sub- 
jected to the ACS or MPEG audio compression in the 
audio (sound) encoder 617, Moreover, the inputted 
character data Is subjected to run length compression 
in the SP encoder 618. 

[0022] For the respective encoders 616 to 618, the 
data is packeted to indicate 2048 bytes when the com- 
pressed data is packed, and the packeted video data, 
audio data and subpicture data are inputted to the for- 
matter 619. The formatter 619 appropriately uses the 
buffer memory 620, packs and multiplexes the inputted 
packet data, and sends the multiplexed video pack, au- 
dio pack and subpicture pack to the D-PRO 610. 
[0023] The D-PRO BlOfonns an ECC block for every 
1 6 packs (32 or more packs in a next-generation DVD 
video) in the present DVD video, and attaches error cor- 
rection data to the block. A data stream obtained in this 
manner is recorded in the optical disc (DVD-RAM, 
DVD-RV^ or DVD-R) 100 by the disc drive 609. Here, 
with the disc drive 109 in a busy state for seeking or 
track jump, the recorded data is stored in the temporary 
storage 700 (IC memory and/or HDD recorder unit), until 
the disc drive 609 is prepared for recording the data. 
[0024] Furthermore, the formatter 619 prepares re- 
spective segmenting infonnation during recording (by 
interrupt in a top of GOP), and periodically sends the 
prepared segmenting infonnation to the MPU section 
604. Examples of the segmenting infomnation include 
the number of packs of a video object unit (VOBU), end 
address of one picture from the top of VOBU, reproduc- 
ing time of VOBU, and the like. Each VOBU includes the 
video pack, and audio pack and/or subpicture pack. The 
information can be accessed by the unit of the VOBU. 
Additionally, one video file is disposed In one disc In 
DVD-RTR (recording/reproducing DVD). 
[0025] The TV broadcast signal is received by the TV 
tuner 613. The sound signal of the TV broadcast signal 
can have a plurality of sound modes. The sound signal 
received by the TV tuner 61 3 Is, for example, monaural 
(L = R), stereo (L&R), or bilingual (multilingual), that is, 
dual-monaural (L = main sound/Japanese), R = sub 
sound/foreign languages, and the like). The bilingual 
broadcast detector (multilingual detector) 900 detects 
whether or not the received sound signal is bilingual 
(multilingual), that is, dual-monaural. The information 
detected by the bilingual broadcast detector 900 is in- 
putted to the encoder section 601 and main MPU sec- 
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tion, and subjected to various settings (described later 
with reference to flowcharts of and after FIG. 7). 
[0026] FIG. 2 shows one example of a directory struc- 
ture of an Infonnation file recorded by the apparatus of 

5 FIG. 1 (universal DVD-RTR recorder compatible with 
DVD video and other DVD family in reproducing). The 
video files of air check recording of TV broadcast is man- 
aged by a sub directory called DVD-RTAV. The directory 
DVD-RTAV includes a VMG file for storing management 

10 information (VR_MANGR.IFO), a movie video file for 
storing dynamic image information (VR_MOVIE.VRO), 
a still picture video file for storing still picture information 
(VR_STILL,VRO), a still picture audio file for storing ad- 
ditional audio information (VR_.AUDIO.VRO) for a still 

15 picture, and a VMG backup file storing backup informa- 
tion (VR_MANGR.BUP) of management information. 
Moreover, in DVD-RTR, one video file is stored in one 
disc. Furthermore, other audio files can be managed by 
a sub directory called AUDiO-TS. 

20 [0027] FIG. 3 shows one example of a data structure 
of information (video object VOB) recorded by the ap- 
paratus of FIG. 1 . A content of the file stored in the movie 
video file VR_M0VIE.VRO of FIG. 2 is recorded as a 
group of ono or more video objects VOB (video object 

25 set VOBS). Each VOB can be specified by a corre- 
sponding ID number (VOB_IDNi). Each VOB is consti- 
tuted of a group of one or more video object units VOBU . 
Each VOBU includes video data constituted of one or 
more groups of pictures of MPEG (GOP), and is consti- 

30 tuted of real time data information (RDI) pack, video (V) 
pack, audio (A) pack, and the like. The V or RDI pack is 
disposed in the top of each VOBU, and the top pack in- 
cludes a system header (not shown). The system head- 
er is disposed only In the top pack in one VOBU, 

35 [0028] Additionally, as not shown, each VOBU is con- 
stituted of a video part and audio part. The video part 
includes a V pack group and subpicture (SP) pack. The 
audio part includes an A pack group. The V pack group 
can include a sequence header, GOP header, l-picture, 

40 sequence end code, and subpicture unit. Moreover, A 
pack group can Include a plurality of audio frames. 
[0029] FIG. 4 shows one example of a data structure 
of management information (M_VOB_STI, and the like) 
recorded by the apparatus of FIG. 1 . As shown in FIG. 

45 4, the management Infonnation stored In the VMG file 
includes RTR video manager infomnation RTR_VMGI, 
movie AV file infonnation table M_AVF!T, still picture AV 
file information table S_AVFIT, original program chain 
infonnation ORG_PGCI, user-defined program chain in- 

50 formation table UD^PGCIT, text data manager 
TXTDT_MG, and manufacturer Information MNFIT. 
[0030] The table M_AVFIT includes movie AV file in- 
formation table information M_AVFITl, one or more 
pieces of movie VOB stream information 

55 M_VOB_STI#1 to M_VOB_STI#n. and movie AV file in- 
formation M_AVFI. 

[0031] Each M_VOB_STI (each of #1 to #n) includes 
a video attribute V_ART, number of audio stream 
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AST_Ns, number of subpicture stream SPST_Ns, audio 
attribute A_ARTO of stream #0, audio attribute A_ART1 
of stream ^1 , reserved area, and subpicture color pallet 
SP PLT 

[0032] The audio attribute A_ART (each of A_ARTO 
and A_ART1) includes an audio coding mode (audio 
compression mode), application flag, quantizing DRC, 
sampling frequency fs, number of audio channels, bit 
rate infomiation, and the like. 

[0033] ''for the audio coding mode (audio compres- 
sion mode), (a) "000b" indicates Dolby ACS (R), (b) 
"010b" Indicates MPEG1 or MPEG2 having no exten- 
sion bit stream, (c) "011b" indicates MPEG2 having the 
extension bit stream, and (d) "100b" indicates linear 
PCM. Eight modes can be identified by three-bit audio 
coding mode, but modes other than (a) to (d) are re- 
served for the future. 

[0034] An application flag "OOb" indicates that the cor- 
responding audio stream includes audio data of a chan- 
nel mode defined by "audio channel number", and "01b" 
indicates that the corresponding audio stream can in- 
clude the audio data of a multi-channel mode (monaural, 
dual-monaural, and stereo). In the application flag 
"01b", "audio channel number" defines each mode of 
the corresponding audio stream. 

[0035] In the audio coding mode "OOOb", quantization/ 
DRC is set to "11b". In the audio coding mode "01 Ob" or 
"011b", quantlzation/DRC is set to "OOb (no dynamic 
range control data in the MPEG audio stream)" or "01b 
(there is dynamic range control data in the MPEG audio 
stream)". In the audio coding mode "100b", quantiza- 
tlon/DRC Is set to "OOb (16 bits)". Other audio coding 
modes are reserved. 

[0036] iPor the sampling frequency fs, "OOb" Indicates 
48 kHz. Other sampling frequencies are reserved. 
[0037] For the audio channel number, "OOOOb" indi- 
cates one channel (monaural), "0001 b" indicates two 
channels (stereo), and "1001b" indicates two channels 
(dual-monaural). Moreover, "0010b" to "0111b" indicate 
multi-stereo (surround) or multi-monaural with three to 
eight channels. Here, when the audio coding mode (au- 
dio compression mode) is "100b (linear PCM)", two or 
less channel Is set ("OOOOb", "0001b", or "1001b"). 
[0038] For the bit rate, 64 kbps to 384 kbps are set by 
"0000 0001b" to "0000 1011b" (for ACS and MPEG1 au- 
dio). When the bit rate Is "0000 1100b", S84 kbps is des- 
ignated (for ACS). Moreover, with the bll rales "0000 
1101b" and "0000 111 Ob", 768 kbps and 1536 kbps are 
designated, respectively (for linear PCM). 
[0039] In summary, when the application flag is "OOb", 
the corresponding audio stream Is defined by the chan- 
nel mode described in "audio channel number". When 
the application flag is "01b", the representative mode 
(monaural, dual-monaural, or stereo) of the correspond- 
ing audio stream is defined. . 

[0040] The same Infonnation as that of the "audio 
channel number" (monaural = "OOOOb", two channel 
stereo = "0001b", dual-monaural = "1001b") can be re- 



corded in the data (header) of each audio stream. The 
audio channel number infonnation is set in the audio de- 
coder 6S0 of FIG. 1 at the start of reproducing. The audio 
decoder 630 decodes the audio stream reproduced with 
5 the set sound mode (monaural, stereo, or dual-monau- 
ral). 

[0041] FIG. 5 shows a pack structure of audio infor- 
mation (linear PCM audio) recorded by the apparatus of 
FIG. 1. As shown In FIG. 5, one pack (2048 bytes) of 

10 the linear PCM (LPCM) is constituted of a pack header, 
packet header, sub stream ID, and LPCM data. The 
packet header Includes stream ID = Oxbd (or "1011 
1101b") Indicating a private stream 1. Moreover, sub 
stream ID Is "1010 000*b" indicating the linear PCM. 

^5 Here, * denotes an audio stream number (0 or 1). 

[0042] The LPCM data subsequent to the sub stream 
ID includes audio frame information, audio data infor- 
mation, and data main body of LPCM. Moreover, the au- 
dio data Informalion can store "audio channel number" 

20 information (monaural = "OOOOb", two-channel stereo = 
"0001b", dual-monaural = "1001b"). TV broadcast re- 
cording of bilingual broadcast can be Indicated by "audio 
channel number" = "1001b" Indicating the dual-monau- 
ral mode. 

25 [0043] FIG. 6 illustrates a pack structure of audio In- 
formation (MPEG audio) recorded by the apparatus of 
FIG. 1. As shown in FIG. 6, one pack (2048 bytes) of 
MPEG audio is constituted of a pack header, packet 
header, and MPEG audio data. This packet header In- 

30 dudes stream ID = 0(cO (or "1100 000*b") indicating 
MPEG audio or 0(dO (or "1101 000*b"), Here, * indicates 
audio stream number (0 or 1). For the MPEG audio, 
there is no sub stream ID. 

[0044] The MPEG audio data subsequent to the pack- 

35 et header includes a plurality of audio access units 
(AAU) as a unit of audio decode. Here, AAU is a mini- 
. mum unit which can individually be decoded to the audio 
signal), and constantly includes data having a constant 
sample number. Each AAU includes an error check 

40 code and audio data. The header includes a synchro- 
nous word, ID information, layer Information, mode 
infonnation, and the like. (Other information such as a 
protection bit, bit rate index, sampling frequency, pad- 
ding bit, and private bit are disposed before the mode 

45 information. Moreover, mode expansion Infonnation, 
copyrights information, original or copy Information, and 
emphasis informalion are disposed after the mode in- 
formation.) 

[0045] The mode information is constituted of two bits, 
50 "OOb" indicates stereo, "01b" indicates joint stereo, 
"1 Ob" indicates dual channel (dual-monaural), and "1 1 b" 
indicates single channel (monaural). The mode informa- 
tion is "10b" indicating dual-monaural In bilingual broad- 
cast recording. During playback (or reproduction) of the 
55 disc after recording, the audio decoder 630 of FIG. 1 
reads the mode Information, and the mode Is automat- 
ically changed to a mode (dual-monaural decode mode 
designated by "10b") designated by the content of the 
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reRd mode information. 

[0046] Various operations of the apparatus of FIG. 1 
will next be described with reference to a flowchart. FIG. 
7 is the flowchart showing the whole operation of the 
apparatus of FIG. 1 . Each processing of the flowchart is 
controlled by the main MPU section 604 of FIG. 1 . The 
main MPU section 604 executes a predetermined initial 
setting (step ST10) after starting the apparatus. There- 
after, key input from a user (key Input from a remote con- 
troller (not shown) or operation command from reserv- 
ing/recording program) is waited for. When there is a key 
input (step ST20), the input key is interpreted (change- 
over command of TV received channel, recording start 
command, reproducing start command, and the like) 
(step ST30). 

[0047] When the input key Is Interpreted as "the 
changeover command of TV received channel", a 
processing of changing the received channel of the TV 
luner 613 Is perfonned (step ST40). The processing of 
changing the received channel includes not only a chan- 
nel changing In the same broadcast band (e.g., 1 to 12 
ch of VHF band) but also a channel changing over dif- 
ferent broadcast bands (e.g., VHF 1 ch to BS digital 1 03 
ch). 

[0048] When the Input key is interpreted as "recording 
start command", the recordable optical disc (DVD-RAM 
disc, and the like) 1 00 inserted to the disc drive 609 Is 
subjected to a recording processing (step ST50). 
[0049] When the input key is Interpreted as "reproduc- 
ing start command", a reproducing processing from the 
optical disc (DVD-RAM disc, DVD-RW disc, DVD-R 
disc, or DVD video disc) is perfonned (step ST60). 
[0050] FIG. 8 is a flowchart of an operation for select- 
ing a broadcast program in the apparatus of FIG. 1. 
Here, it Is assumed that a sound language for use in 
default Is stored beforehand In the work RAM 604a (or 
a not-shown data storing memory) regarding playback 
of DVD video by the apparatus of FIG. 1 . 
[0051 ] First, a channel change command from the us- 
er (or reserving/recording program) is issued to the TV 
tuner 613 (step ST400). The TV received channel is 
changed in accordance with the received command in 
the TV tuner 613 (e.g., the present TV received channel 
VHF 1 ch is changed to VHF 3 ch). 
[0052] The sound mode of TV broadcast received by 
theTV tuner 613 after changing of the received channel 
is, for example, monaural broadcast, bilingual broadcast 
(dual-monaural broadcast: for example, for a content, 
main sound is Japanese, and sub sound is English), or 
stereo broadcast. The sound mode of the TV broadcast 
received by the TV tuner 61 3 is detected by the bilingual 
broadcast detector 900 (step ST402). 
[0053] When the detected sound mode is not bilingual 
(dual-mpnaurat) (no in step ST404), the TV tuner 613 
outputs the sound of the received TV broadcast as two- 
channel stereo (step ST406). Additionally, when the de- 
tected sound mode is monaural, the same monaural sig- 
nal Is distributed and outputted to two channels (L = R). 



10 

[0054] When the detected sound mode is bilingual 
(dual-monaural) (yes In step ST404), the main MPU 
section 604 judges whether or not the sound mode of 
the TV broadcast is set in accordance with the audio 

5 language code set for the DVD video (step ST408). The 
user designates whether or not the sound mode is tuned 
to the audio language code set for the DVD video. 
[0055] The user judges that the sound mode of the TV 
broadcast is not to be tuned to the audio language for 

10 the DVD video (no in step ST408), In this case, for ex- 
ample, a graphic user interface GUI (not shown) output- 
ted to the display 608 or the external TV 637 is used to 
output the sound (dual-monaural: the main sound is 
Japanese and sub sound Is English) of the received 

15 channel (subjected to changing designation) to two 
channels {UH) as it is) (step ST410). 
[0056] The user judges that the sound mode of the TV 
broadcast Is to be tuned to the audio language (e.g., 
English) for the DVD video (yes in step ST408). In this 

20 case, the main MPU section 604 checks the language 
code for use in the DVD video from a parameter table 
(not shown) for the DVD video stored in the work RAM 
604a. When the language code is, for example, English, 
the sub sound (English) of tho received TV channel Is 

25 distributed and outputted to two channels (L = R) (step 
ST412). Alternatively, when the language code Is Jap- 
anese, the main sound (Japanese) of the received TV 
channel Is distributed and outputted to the two channels 
(L = R) (step ST412). 

30 [0057] Subsequently, the sound outputted in step 
ST406, ST410 or ST412 is recorded, for example, in the 
DVD-RAM disc 100. 

[0058] Additionally, a case in which the language 
code for present use in the DVD video is the same as 

35 the language of the subsound of bilingual broadcast has 
been described above. However, when the language 
code for present use In the DVD video is different from 
the language of the subsound of bilingual broadcast, 
several variations are considered In processing meth- 

40 ods of steps ST408 and ST41 2. 

[0059] That is, when the present language setting of 
the DVD video Is other than Japanese (e.g., Gemnan), 
and even when the language of the subsound Is any lan- 
guage (e.g., English, German, or French), there is a 

45 method of distributing and outputting the subsound to 
two channels (L = R). This method is not suitable for a 
case in which the MPU section 604 cannot obtain the 
information for specifying the type of the subsound lan- 
guage of the received bilingual broadcast. 

50 [0060] Alternatively, when the language setting of the 
DVD video is English, there is a method of distributing 
and outputting the subsound (any language) to two 
channels (L = R). This method is suitable for distributing 
and outputting the subsound of any foreign language 

55 (there is usually a highest possibility of English) to two 
channels (L = R). 

[0061] As described above, when the sound language 
setting of the DVD video is reflected in setting of recordr 
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ing/reproducing of DVD-RTR, a digital recording/repro- 
ducing apparatus (DVD-RTR recorder) can be realized 
without intricacy of setting. 

[0062] FIG. 9 is a flowchart of a recording operation 
in the apparatus of FIG. 1 . The main MRU section 604 
reads each file system data from the disc 100 inserted 
in the disc drive 609 (step ST500). A used capacity is 
calculated from the read data, and it is checl<ed whether 
or not there is a free space (or a vacant capacity) In the 
disc 100^:' When there is no free space (no in step 
ST502), a warning indicating that "there is no recording 
space" is^ displayed in the display 608 or TV 637 (step 
ST504),-and the processing is ended. When there is a 
free space (yes In step ST502), a managing file (VMG 
file) is read from the disc 100. When there is not man- 
aging file, a new VMG file is prepared and developed in 
the RAM 604a (step ST506). 

[0063] After recording preprocessing is performed 
(step ST506), setting shifts to a recording Inllial setting 
(step ST508). In the recording initial setting, the STC 
650 is reset, a writing start address and writing com- 
mand are set to each drive (disc drive 609, and the like), 
and the formatter 619 is subjected to Initial setting (set- 
ting of divisions of cell CELL, video object unit VOBU, 
program PG, and program chain PGC), and the like. 
Subsequent to the initial setting, recording start setting 
is performed (step ST51 0). In the recording start setting, 
the recording start command is set to the encoder sec- 
tion 601, and segmenting information (division set In 
step ST508) is registered as the video object VOB. 
[0064] When recorded data for "one contiguous data 
area (DCA)" is stored in the temporary storage 700 (yes 
in step ST512), the writing address and writing length 
are determined in the disc drive 609, and writing com- 
mand is issued to the disc drive 609 (step ST51 4). When 
there is an Interrupt for taking the segmenting infonna- 
tion (yes in step ST516), the segmenting infonnation is 
extracted from the formatter 619 (step ST51 8). In other 
words, the Image and sound signals taken into the en- 
coder section 601 is A/D converted, respectively, and 
compressed by the encoders 616, 617. When a con- 
stant amount (one CDA) of compressed data is accu- 
mulated (yes in step ST512), the data is recorded in the 
disc 1 00. In this case, the segmenting infonnation of the 
compressed data is taken into the work RAM 604a (step 
ST518). During recording (no in step ST520), the 
processing of steps ST512 lo ST518 is repealed. 
[0065] When the recording ends (yes in step ST520), 
a recording end processing is executed (step ST530). 
In the recording end processing, the remaining seg- 
menting infomnation is taken from the fomnatter 61 9 and 
initialized, and setting of program chain information PG- 
Cl (segmenting infonnation, l-picture information, and 
the like) is written into the management Information 
VMG. In other words, the remaining segmenting infor- 
mation is taken into the work RAM 604a, and the man- 
agement information VMG is updated based on the tak- 
en segmenting Information. In this case, the sound 



mode having a largest number of packs in recording is 
recorded in stream information STI (M_VOB_STI# of 
FIG. 4) in accordance with the sound mode (monaural, 
dual-monaural, or stereo) of the segmenting information 

s (STI setting processing described later with reference 
to FIG. 11). Generally speaking, the stereo sound mode 
is most in TV recording of a music program, and the du- 
al-monaural mode is mot in TV recording of foreign mov- 
ie with Japanese subtitles. 

10 [0066] FIG. 10 is a flowchart of an interrupt processing 
in the apparatus of FIG. 1. In the interrupt processing, 
there are various factors for an internjpt, and first the 
interrupt factors are checked (step ST70). When the in- 
terrupt factor Is, forexample, "Interrupt processing atthe 

15 end of transfer of one pack to D-PRO 610", an interrupt 
processing Recpack-H- for counting up the number of 
recording packs Is executed (step ST72). Moreover, 
when the Interrupt factor is, for example, "interrupt 
processing during extracting of segmenting infonnation 

20 from fomiatter 61 9", an interrupt flag for extracting seg- 
menting information 1 is set (step ST74). As not shown, 
an interrupt flag for extracting segmenting information x 
(x = 1, 2, 3, ...) is appropriately performed. After the in- 
terrupt processing for each interrupt factor is performed 

25 as described above, the processing returns to another 
flow of processing. 

[0067] FIG. 11 is a flowchart of a setting processing 
of stream information (STI) in the apparatus of FIG. 1 . 
This processing is executed as a part of step ST530 of 

30 FIG. 9. First, a state (monaural, dual-monaural, or ster- 
eo) of the sound mode during recording is checked from 
the segmenting infonnation taken into the work RAM 
604a (step ST5300). The sound mode having a largest 
number of recordings is checked among the checked 

35 sound modes (step ST6302). When the monaural sound 
mode has the largest number of recordings, the "audio 
channel number" of the stream infonnation STI 
(M_VOB_STI# of FIG. 4) is set to "monaural: 0000b" 
(step ST5304). When the dual-monaural sound mode 

40 has the largest number of recordings, the "audio chan- 
nel number" of the stream information STI is set to "dual- 
monaural: 1001b" (step ST5306). When the stereo 
sound mode has the largest number of recordings, the 
"audio channel number" of the stream infonnation STI 

45 Is set to "2 ch stereo: 0001 b" (step ST5308). 

[0068] FIG. 1 2 Is a flowchart of an encoding process- 
ing of audio data in the apparatus of FIG. 1 . First, the 
main MRU section 604 reads attribute infonnation 
(A_ATR of FIG, 4) of a sound A/D converted and taken 

50 into the encoder section 601 from the TV tuner 61 3 (step 
ST5400). The sound mode is checked from the content 
of the read attribute infonnation ("audio channel 
number") (step ST5402), When the sound mode Is mon- 
aural, monaural is set in the header of a sound stream 

55 (FIG. 6) (step ST5404). When the sound mode is dual- 
monaural, dual-monaural is set in the header of the 
sound stream (step ST5406). When the sound mode is 
stereo, stereo is set in the header of the sound stream 
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(step ST5408). After the information of the sound mode 
is set in the header of the sound stream, a compression 
processing of the sound data {e.g., compression 
processing of MPEG audio) Is executed (step ST5410). 
Additionally, when the sound data is recorded as linear 
PCM, setting of steps ST5404 to ST5408 is perfonned 
with respect to the "audio channel number" of FIG. 5, 
and the processing of step ST5410 corresponds to lin- 
ear PCM encoding. 

[0069] FIGS. 13 and 14 are flowcharts showing the 
whole reproducing operation in the apparatus of FIG. 1 . 
First, reading is started from lead-in of the disc 100 in- 
serted In the disc drive 609, and it is checked whether 
or not the disc is nomrially read (step ST600). The disc 
Is not normally read and it is judged that the disc 1 00 
has a problem (NG in step ST600). Then, an error 
processing (displaying of error in the display 608 and/or 
the TV 637) Is perfomried (step ST602), and the repro- 
ducing processing ends. On Ihe other hand, the disc 1 00 
can normally be read (OK in step ST600), and it is then 
checked whether or not the information of a volume 
structure is recorded in the disc 1 00 (step ST604). When 
the volume structure is not recorded (no in step ST604), 
"not recorded" is displayed in the display 608 and/or the 
TV 637 (step ST606), and the reproducing processing 
ends. 

[0070] When the volume structure is recorded (yes in 
step ST604), presence/absence of the directory of 
DVD-RTR (DVD-RTAV in FIG. 2) is checked in a record- 
ed hierarchy file (step ST608). If there is no DVD-RTR 
(DVD-RTAV) directory (no in step ST608), "not record- 
ed" is displayed (step ST606), and the reproducing 
processing ends. If there is DVD-RTR (DVD-RTAV) di- 
rectory (yes in step ST608), the presence/absence of 
the error Is checked (step ST610). If there is an error 
(yes in step ST610), "error has been found in file sys- 
tem" is displayed in the display 608 and/or the TV 637 
(step ST612) and the reproducing processing ends. 
[0071] If there Is no error (no in step ST610), recording 
of management infonnation VMG (VR_MANGR.IFO of 
FIG. 2) is checked (step ST614). When VMG is not re- 
corded (no In step ST614), "not recorded" is displayed 
(step ST616) and the reproducing processing ends, 
when the VMG is recorded (yes in step ST614), VMG 
file Is read (step ST618), and preparation for reproduc- 
ing is performed. Here, the main MPU section 604 reads 
the stream infomialion STI which belongs to the VOB to 
be reproduced, and sets the respective decoders (627 
to 630) in the decoder section 602 In accordance with 
the information in STI. 

[0072] When VRO file (VR.MOVIE.VOR of FIG. 2, 
and th© like) is not recorded In the read VMG directory 
(no in step ST620), "not recorded" is displayed (step 
ST61 6) and the reproducing processing ends, when the 
VRO file is recorded in the read VMG directory (yes in 
step ST620), a program chain to be reproduced (original 
PGC. user-defined PGC#1 , user-defined PGC#2, and 
the like) is detemnined (step ST622). Subsequently, the 



content of the stream Information STI (any one of 
M_VOB_STI#1 to #n) in VMG read in step ST618 is 
read, and the MPEG video decoder 628. subplcture de- 
coder 627, and audio decoder 630 of FIG. 1 are subject- 
5 ed to the initial setting (step ST624). This continues to 
<node A> of FIG. 14. 

[0073] The stream information STI read in step ST624 
Includes the audio attribute Information A_ATR (see 
FIG. 4) which has the "audio channel number". The main 

10 MPU section 604 of FIG. 1 checks whether or not the 
sound mode of the title to be reproduced is "bilingual" 
(i.e., whether or not "audio channel number" is "1 001 b" 
indicating the dual-monaural mode) based on the con- 
tent ("audio channel number") of the stream information 

15 STI (step ST626). With the bilingual mode (yes in step 
ST626), it is further checked whether or not the audio 
language code of the DVD video is to be followed (step 
ST628). 

[0074] When the code is followed (yes in step ST628), 

20 the audio language code of the DVD video (set by the 
user during initial setting, e.g., English) is read from the 
work RAM 604a, and the subsound (English) of the bi- 
lingual mode Is selected in accordance with sound lan- 
guage code (English). The audio decoder 630 is set so 

25 that the selected subsound is outputted via both chan- 
nels (L/R) (step ST630). When the code is not followed 
(no in step ST628), the sound (e.g., Japanese main 
sound or English sub sound) designated for reproducing 
of DVD-RTR by the user via GUI is selected from the 

30 sound of the recorded TV channel. The audio decoder 
630 is set so that the selected subsound is outputted via 
the both channels (L/R) (step ST632). When the sound 
mode of the title to be reproduced is stereo (no in step 
ST626), the processing of steps ST628 to ST632 is 

35 slipped. Then, the audio decoder 630 Is set so that the 
recorded stereo sound is outputted via the both chan- 
nels (UR). 

[0075] After the audio decoder 630 is set as described 
above, a cell reproducing processing (step ST640) is 

40 performed. During reproducing (no in step ST642), the 
next cell is set in accordance with the program chain 
information PGCI (original PGCI or user-defined PGCI) 
in the VMG file (step ST644), In this case, when the 
sound mode changes (to the stereo mode from the dual- 

45 monaural mode), and the setting of audio decoding Is 
changed (yes In step ST646), the setting of the audio 
decoder 630 is changed by the next sequence end code 
(step ST648). When the setting of the audio decoding 
is not changed (no in step ST646), the setting of step 

50 ST648 is not changed. When the reproducing continues 
to the next cell in a seamless mode (yes in step ST650), 
the processing returns to the cell reproducing process- 
ing of step ST640. When the reproducing continues to 
the next ceil in a non-seamless mode (no In step 

55 ST650), the MPEG decoder is set to a free run mode, a 
seamless connection flag (not shown) is set (step 
ST652), and the processing returns to the cell reproduc- 
ing processing (step ST640). 
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[0076] After the cell reproducing ends (yes in step 
ST642), the error is checked (step ST660). When there 
is no error (no in step ST660), the other processing for 
ending the reproducing is executed (step ST662), and 
the reproducing processing of FIGS. 13 and 14 ends. 
When the error occurs at the end of reproducing (yes in 
step ST660), "read error occurs" is displayed in the dis- 
play 608 and/or the TV637 (step ST664), the reproduc- 
ing end processing (step ST666) is executed, and the 
processing returns to other processing state (e.g., the 
key input'waiting state of step ST20 of FIG. 7). 
[0077] Additionally the processing of steps the 
ST626, ST628. ST630 and ST632 of FIG. 14 corre- 
sponds to the processing of steps ST404, ST408, 
ST412 and ST410 of FIG. 8. 

[0078] FIGS. 15 and 16 are flowcharts showing one 
exannple of a concrete content of a cell reproducing 
processing (step ST640) In the apparatus of FIG. 1. 
First, a cell start position FP (logic block number LBN) 
and end FP (LBN) are determined based on the program 
chain information PGCI and time map information 
TMAPI included in the management information VIVIG. 
Subsequently, read FP is set as cell start FP, and "end 
address - start address" is sot as a remaining ceil length 
(step ST6400). A start address and read length of con- 
tiguous data area CDA to be read are set (step ST6402). 
When the read CDA length is smaller than a remaining 
cell length (yes in step ST6404), "remaining cell length- 
length of the CDA to be read" is set as the remaining 
cell length, and the read length is set as CDA length 
(step ST6406). On the other hand, when the length of 
the CDA'to be read is not less than the remaining cell 
length (no in step ST6406), the read length is set as the 
remaining cell length, and the remaining cell length is 
set to 0 (step ST6408). 

[0079] Subsequently, the data read command is set 
to the disc drive 609 (step ST6410), and transfer start 
of the read data is waited for The transfer starts (yes in 
step ST6412), and one VOBU of the read data is accu- 
mulated in the buffer memory (not shown). When the 
one VOBU of data is accumulated in the buffer memory 
(yes in step ST6414), one VOBU of data is read from 
the buffer memory (step ST6416), and the pack consti- 
tuting the VOBU Is checked. When there Is RDI pack 
(FIG. 3) In the top of VOBU (yes in step ST6418). and 
there is a change In aspect ratio (yes In step ST6420), 
a direct-current component of a chromatic signal (C sig- 
nal) outputted via video terminal S after decoding is ap- 
propriately changed (step ST6422). This continues to 
<node B> of FIG. 16. 

[0080] When the seamless connection flag (set in 
step ST652 of FIG. 14) in the VOBU data read in step 
ST6416 is set (yes In step ST6424), "read FP4-read 
length" is set as read FP, and MPEG decoder Is set to 
a normal mode. Moreover, a system clock reference 
SCR is appropriately read and set. and the seamless 
connection flag is reset (step ST6426). 
[0081] When the transfer started in step ST6412 of 



FIG. 1 5 does not end (no in step ST6428), there is a key 
input In step ST20 of FIG. 7 (yes in step ST6430), and 
a special reproducing mode is fast forward FF (yes in 
step ST6432), a jump direction for the fast forward is set 

5 to a positive direction, and a read position read_fp is set 
in accordance with the jump amount (step ST6434). On 
the other hand, when a special reproducing mode is not 
the fast forward FF but a fast rewind FR (no in step 
ST6432, yes in step ST6436), the jump direction for the 

10 fast rewind Is set to a negative direction, and the read 
position read_fp is set in accordance with the jump 
amount (step ST6438). When the read position readjp 
dunng FF or FR operation, a processing of contiguous 
data area DCAforthe special reproducing (FF or FR) is 

15 performed (step ST6440), and the processing returns to 
step ST642 of FIG. 14. 

[0082] Additionally, in DCA processing of step 
ST6440, the read position read_fp can be determined 
based on the lime map Information TMAPI referred to 

20 in step ST6400 of FIG. 15 in consideration of the jump 
amount. Moreover, if there Is no key input (no in step 
ST6430), or even if the key input is neither FF key nor 
FR key (no in step ST6432, no in step ST6436), the 
processing returns to step ST641 4 of FIG. 1 5 via <node 

25 c>. 

[0083] When the transfer started in step ST6412 of 
FIG. 15 ends (yes in step ST6428), and the remaining 
cell length is zero (yes In step ST6450), this is an end 
of the cell. Therefore, the processing of FIGS. 15 and 
30 16 ends, and the processing returns to step ST642 of 
FIG. 14. When the remaining cell length is not zero (no 
in step ST6450), the processing returns to step ST6420 
of FIG. 15 via <node D>. 

[0084] Additionally, in the aforementioned embodi- 
es ment, "the setting which is associated with the language 
of the sound already set in DVD video reproducing" is 
automatically reflected in setting of DVD video record- 
ing. As expansion/modification, "the setting which Is as- 
sociated with the language of the set sound" can auto- 
40 matically be reflected in setting a received sound of the 
TV tuner 613 of FIG. 1 (or a single TV tuner unit con- 
nected in i link (R) via IEEE 1394 interface (not shown)). 
Concretely, the tuner received sound having the content 
set in step ST412 of FIG. 8 can not only be recorded in 
45 the disc 100 of FIG. 1 but also be outputted via the 
speaker633 of FIG. 1 (without being recorded inthe disc 
100). 

[0085] Furthermore, similarly as the method of auto- 
maticaliy reflecting the setting associated with the set 

50 language in the setting of video recording", "the setting 
associated with the language of the subpicture already 
sot in tho DVD video reproducing" can automatically be 
reflected in selecting the language displayed In the mon- 
itor during reception of character broadcast. 

55 [0086] FIG. 17 is a diagram showing contents of man- 
agement information to be recorded by the apparatus of 
FIG. 1 . Here, explanation will be given to a case where 
information of the volume space shown in FIG. 17(b) is 
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recorded in the information recording area of a 
DVD-RAM disc (100) shown in FIG. 17(a). (Note that 
the data structure of infornnation to be recorded on stor- 
age unit (such as an HDD) 700 may be the same.) 
[0087] The volume space of the disc (100) includes, 
as shown in FIG. 1 7(b), a recording area of a volume & 
file management information and a data area of user da- 
ta (AV infonnatlon or the like). As shown in FIG. 1 7(c), 
the data area can record management information 
RTR_VMG and contents (video object VOB constituting 
the AV information, or the like ) of the user data. Man- 
agement infonnation RTR^VMG is stored as a file of vid- 
eo manager VMG. 

[0088] Management information RTR_VMG Includes, 

as shown in FIG. 1 7(d), RTR video manager information 
RTR_VMGI, movie AV file information table M^AVFIT, 
still picture AV file information table S_AVFIT, original 
program chain infonnation ORG_PGCI, user-defined 
program chain information table UD_PGCIT, text data 
manager TXTDT_MG, and manufacturer's information 
MNFIT 

[0089] Incidentally, program chain information PGCI 
has a data structure representing a whole reproduction 
of program chain PGC, and the PGC represents a se- 
quence of program PG (or a program set). The PG is a 
logical unit of the recorded contents. The PG is recog- 
nized or defined by a user. The PG in a program set is 
formed of one or more original cells (which are repro- 
duction units of the initial recorded contents), and the 
PG Is defined only within the ORG_PGCI. In other 
words, the ORG_PGCI is the information by which an 
order of reproduction of cells corresponding to the initial 
recorded contents is described. On the other hand, the 
UD_PGCIT denotes a table which describes one or 
more PGCI's being subjected to a user's edition after 
recording. 

[0090] The IVI_AVFIT includes, as shown in FIG. 17 
(e), movie AV file information table Infonnation 
M_AVFITI, one or more pieces of movie VOB stream 
infornnation IVI_VOB_STl#1 to M_VOB_STI#n, and 
movie AV file Infonnation M_AVFI. The M_AVFI in- 
cludes, as shown in FIG. 17(f): movie AV file infonnation 
general Infonnation M_AVFLGI, one or more movie 
VOB information search pointers M_VOBLSRP#1 to 
M_VOBl_SRP#n, and pieces of movie VOB information 
M_VOBI#1 to M_VOBI#n corresponding in number to 
the number of the search pointers. 
[0091] Each of the M_VOBI^'s includes, as shown in 
FIG. 17(g), movie VOB general Information 
M_VOBLGI, seamless infonnation SMLl, audio gap in- 
formation AGAP, and time map information TMAPI. The 
TMAPI may be utilized when a special playback (e.g., a 
playback of cells in a special order defined by an inde- 
pendent user using the user-defined PGC) or a time 
search is to be performed. 

[0092] The TMAPI includes, as shown in FIG. 17(h), 
time map general Information TMAP_GI, one or more 
time entries TM_ENT#1 toTM_ENT#r, and one or more 



VOBU_ENT#1 to VOBU^ENT#q. 
[0093] Each TM_ENT includes, as shown in FIG. 17 
(i), VOBU^ENTN indicating the corresponding VOBU 
entry number, TM..DIFF Indicating a time difference be- 

5 tween the playback start time of the VOBU being des- 
ignated by the time entry and the calculated playback 
time, and VOBU_ADR indicating the address of the tar- 
get VOBU. In the NTSC, when a time unit TMU is rep- 
resented by 600 fields (or in the PAL, when the time unit 

10 TMU is represented by 500 fields), the above-men- 
tioned "calculated playback time" with respect to the 
time entry #j can be represented by TMU x (j-l) -\- 
TM_OSF. The VOBU_ADR represents the target VOBU 
address by the total size of the preceding VOBU's of the 

15 VOB wherein the size of the VOBU is expressed in unit 
of a sector. 

[0094] According to the data structure as exemplified 
above, when a playback has to be started from an Inter- 
mediate point of a VOBU, It is necessary to determine 

20 its access point. This access point is called a time entry 
point. The time entry point is located at a place being 
deviated from the position, indicated by the movie ad- 
dress information of the VOBU, by the time difference, 
indicated by the time difference Infonnation TM_DIFF In 

25 the time entry TM_ENT This time entry point is a specif ic 
playback start point (or time search point) indicated by 
the time map information TMAPI. 
[0095] Each VOBU entry includes, as shown in FIG. 
17(1), reference picture size Information 1STREF_SZ, 

30 VOBU playback time information VOBU_PB_TM, and 
VOBU size information VOBU^SZ. Here, the 
VOBU_PB_TM Indicates the playback time of the cor- 
responding VOBU in unit of a video field. The reference 
picture size infonnation 1 STREF_SZ indicates the size 

35 of the first reference picture (corresponding to an l-pic- 
ture of the MPEG) in the corresponding VOBU in unit of 
a sector. 

[0096] Incidentally, in the VOBU entry, the "time inter- 
val of VOBU's" is represented by the number of fields. 

40 However, as another method, the "time interval of VO- 
BU's" may be represented by the count value of a clock 
counter, the count value indicating the interval from one 
VOBU to the next VOBU. More specifically, the "time In- 
terval of VOBU's" may be represented by the differential 

^5 value of the "presentation time stamp PTS at the leading 
point of one VOBU" and the "PTS value at the leading 
point of the immediately followed VOBU." In other 
words, It is possible to represent the time inten^al in a 
specific unit by the differential valueof clock counts with- 

50 in that unit. 

[0097] As described above, according to the digital re- 
cording/reproducing apparatus of the present invention, 
the setting associated with the language of the sound 
(already completed) is reflected in setting of recording/ 

55 reproducing of DVD-RTR, and setting intricacy can be 
solved. 
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Claims 

1 . A digital recording/reproducing apparatus in which 
an information medium (100; DVD-RAM disc, IC 
memory, HDD, or the lil<e) for storing audio-visual 
information (TV broadcast signal, DVD playback 
signal, etc.) corresponding to a plurality of types of 
audio languages (English, Japanese, etc.) and 
sound mode Infonnation (information Indicating 
monaural, dual-monaural, stereo, etc.) associated 
with these audio languages is used, characterized 
in that 

said apparatus Is configured to record the au- 
dio-visual information on the information medi- 
um (1 00) or to reproduce the audio-visual infor- 
mation from the Information medium (100) 
based on at least one of a plurality of different 
formats (DVD-RTR, DVD-Video, etc.). 

2. The apparatus according to claim 1 , 
characterized by comprising: 

first judging means (900, 604; ST404) forjudg- 
ing whether said audio-visual information in- 
cludes said plurality of types of audio languag- 
es; and 

second judging means (604; ST408) forjudging 
whether a specified audio language (e.g., Eng- 
lish) set in said first format (e.g.. DVD-Video) is 
applied to said second fomiat (e.g., DVD-RTR), 
when said audio-visual Information Includes 
s^ald plurality of types of audio languages, 
and characterized in that the specified audio 
language (English) is utilized (ST412) in re- 
cording or reproducing based on said second 
fonnat (DVD-RTR), when (yes at ST408) the 
specified audio language (English) set In said 
first format (DVD-Video) is applied to said sec- 
ond fomnat (DVD-RTR). 

3. The apparatus according to claim 2, 
characterized in that said second format 
(DVD-RTR) has predetermined management infor- 
mation (VMG), that the management Information 
(VMG) Includes one or more pieces of stream infor- 
mation (STI), and that said sound mode information 
(information Indicating monaural, dual-monaural, 
stereo, etc.) Is recorded In each stream information 
(STl). 

4. The apparatus according to claim 2, 
characterized in that an audio data portion of said 
audio-visual information (e.g., TV broadcast signal) 
is recorded in said information medium (100) by a 
data unit (AAU) having a predetermined header, 

and that said apparatus further comprises: 



first means (ST5402) for judging a sound mode 
(monaural, dual-monaural, stereo, etc.) of said 
audio data to be recorded In said information 
medium (100); and 
5 second means (ST5404-ST5408) for setting 

said judged sound mode in the header of said 
data unit (AAU). 

5. The apparatus according to claim 1 , which records 
10 audio-visual information of television broadcast in 

a recordable optical disc (100), or reproduces the 
audio-visual information from the recorded optical 
disc (100), said apparatus being characterized by 
comprising: 

15 

a bilingual broadcast detector (900, 604; 
ST402-ST404) for detecting whether said tele- 
vision broadcast is bilingual broadcast; 
a sound changeover section (604; ST41 2) for 

20 selecting and outputting a sound of a language 

corresponding to a specified audio language (e. 
g., English) via said bilingual broadcast, when 
said television broadcast is the bilingual broad- 
cast and the specified audio language (English) 

25 set in reproducing the sound from said record- 

ed optical disc (100) is followed; and 
a sound output section (604; ST406) for output- 
ting the sound Included in the audio-visual in- 
formation of the broadcast as it is, when said 

30 television broadcast Is not the bilingual broad- 

cast. 

6. The apparatus according to claim 1 , having a func- 
tion for recording audio-visual Information of televl- 

35 sion broadcast in a recordable optical disc (1 00), or 
reproducing the audio-visual Information from the 
recorded optical disc (1 00), 

characterized in that an audio data portion of 
40 said audio-visual information is recorded as au- 

dio stream data in said recordable optical disc 
(100), and 

the sound mode of said audio data to be record- 
ed in said recordable optical disc (100) is set 
45 and constituted as a part of said audio stream 

data. 

7. The apparatus according to claim 1 , having a func- 
tion for recording audio-visual Information of televl- 

so sion broadcast in a recordable optical disc (1 00), or 
reproducing the audio-visual Infonnation from the 
recorded optical disc (100), 

characterized in that management informa- 
55 tion (VMG) including one or more pieces of 

stream information (STI/A_ART) is recorded 
(ST530; or ST5304-ST530B) in said recordable 
optical disc (100), and information of a sound 
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mode is recorded in each piece of stream infor- 
mation (STI). 

8. The apparatus according to claim 1 , having a func- 
tion for recording audio-visual information including s 
a multilingual sound in a recordable optical disc 
(100), or reproducing the audio-visual information 
including the multilingual sound from the recorded 
optical disc (100), 

10 

characterized in that management infonna- 
tion (VMG) including one or more pieces of 
stream information (STI) is recorded (ST530; or 
ST5304-ST5308) in said recordable optical 
disc (1 00), and information of a sound mode is is 
recorded in each piece of stream Information 
(STI/A_ART), 

and that during reproduction of said recordable 
optical disc (1 00), when said sound mode Infor- 
mation extracted from said stream information 20 
(ST!) Indicates the multilingual sound, and If the 
multilingual language reproduced from said re- 
corded optical disc (100) is a specified lan- 
guage (e.g., English) (yes at ST408), then set- . 
ting (ST412) for outputting only a sound of a 25 
specified language (English) is performed. 

9. A television tuner (61 3) which can be used with the 
apparatus of claim 1 , said apparatus having a func- 
tion for recording audio-visual information of televi- 30 
slon broadcast in a recordable optical disc (1 00), or 
reproducing the audio-visual infomriation from the 
recorded optical disc (100), said tuner being char- 
acterized by comprising: 

35 

a bilingual broadcast detector (900, 604; 
ST402-ST404) for detecting whether said tele- 
vision broadcast is bilingual broadcast; 
a sound changeover section (604; ST412) for 
selecting and outputting a sound of a language 40 
corresponding to a specified audio language (e. . 
g., English) via said bilingual broadcast, when 
said television broadcast is the bilingual broad- 
cast and the specified audio language (English) 
set In reproducing the sound from said record- 
ed optical disc (100) Is followed; and 
a sound output section (604; ST406) for output- 
ting the sound included In the audio-visual in- 
fonnation of the broadcast as it is, when said 
television broadcast is not the bilingual broad- so 
cast. 

10. A digital recording/reproducing method in which an 
Information medium (100) for storing audio-visual 
Information (TV broadcast signal, DVD playback 55 
signal, etc.) corresponding to a plurality of types of 
audio languages (English, Japanese, etc.) and 
sound mode information (information indicating 



monaural, dual-monaural, stereo, etc.) associated 
with these audio languages is used to perform re- 
cording or reproducing based on at least one of first 
and second formats (DVD-RTR, DVD-Video, etc.). 
said method comprising: 

judging (ST404) whether said audio-visual in- 
formation includes said plurality of types of au- 
dio languages; 

judging (ST40B) whether a specified audio lan- 
guage (e.g., English) set in said first format (e. 
g., DVD-Video) is applied to said second format 
(e.g., DVD-RTR), when said audio-visual infor- 
mation includes said plurality of types of audio 
languages; and 

utilizing (ST412) the specified audio language 
(English) in recording or reproducing based on 
said second format (DVD-RTR), when (yes at 
ST408) the specified audio language (English) 
set in said first fomnat (DVD-Video) is applied 
to said second format (DVD-RTR). 
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